ABSTRACT . Tricarpelema africanum Faden is described from Central Africa, representing the first African species of this otherwise Asian genus. The species is so distinct that Tricarpelema J. K. Morton subgen. Keatingia Faden is described for it, based mainly on its unusual vegetative morphology. Tricarpelema brevipedicellatum Faden is described from two Vietnamese collections that were previously treated as Aneilema montanum (Wight) Wallich ex C. B. Clarke or Dictyospermum montanum Wight. It differs from all other continental Asian species by its one-seeded locules. A key to all eight named Tricarpelema species is provided, along with a synopsis of the species, including full taxonomy and synonymy. Pollia subumbellata C. B. Clarke var. glabra Hallier f. is a new synonym for T. philippense (Panigrahi) Faden. The following names are lectotypified: T. giganteum (Hasskarl) H. Hara, T. philippense (Panigrahi) Faden, and Pollia subumbellata C. B. Clarke var. glabra Hallier f.
The genus Tricarpelema J. K. Morton was described by Morton (1966) for a single Himalayan species of Commelinaceae that did not fit within his circumscriptions of Aneilema R. Brown or Dictyospermum Wight. Hong (1974 Hong ( , 1981 added two new, closely related species from China to the genus. Faden (1975) , in an unpublished Ph.D. thesis, emended the delimitation of Tricarpelema and treated it as a subgenus of Dictyospermum, but he did not publish these changes. transferred the second Indian species to Tricarpelema. Faden (1991) recognized Tricarpelema as a distinct genus and transferred a species from the Philippines and Borneo to it. A sixth species, endemic to Borneo, was transferred to Tricarpelema in Cowley and Faden (1996) . In the most recent account of the genus, Faden (1998) recognized a total of seven Asian species of Tricarpelema, with possibly an eighth, undescribed species in Central Africa. The generic status of the African species remained in doubt. It is described below as T. Herba perennis internodiis vaginis imbricatis vestitis. Folia distichia lamina sessili moderate succulenta glanduloso-pubescenti. Inflorescentia thyrsus laxus plerumque complexus, 5-25(230) 6 4-10(216) cm, axibus sparse glanduloso-pubescentibus. Flores androecio staminum trium posticorum brevius stamine medio antheram plerumque carentem et staminum trium anticorum subaequalis longius composito. Capsulae stipitatae aequaliter trivalvares triloculares loculis Decumbent perennial rooting at the lower nodes; roots thin, fibrous; internodes 6 covered by overlapping leaf sheaths, except distally on the flowering shoot, 2.8-6 cm, the basal ones glabrous, the distal ones sparsely glandular-pubescent. Leaves all distichous, or sometimes spirally arranged distally on the flowering shoot, only slightly reduced distally on the flowering shoots, persistent on the old stems, sheaths (0.4-)1-2 cm, glandular-pubescent, ciliate at the apex with similar hairs; lamina sessile, strongly conduplicate when dry, moderately succulent, narrowly lanceolate to linear-lanceolate or lanceolate-oblong, broadest at the base, 4-11.5 6 1-1.5 cm, apex acuminate, base rounded, amplexicaul, both surfaces sparsely glandular-pubescent, the adaxial surface more densely so than the abaxial; margins somewhat revolute (at least in dried specimens), scabrid with prickle-hairs (terminology of Tomlinson, 1966) , also sparsely ciliate basally with glandular hairs. Inflorescence a pedunculate, terminal and sometimes Distribution. Southeastern Cameroon, Continental Equatorial Guinea, and northern Gabon.
Habitat and phenology. Inselbergs in the forest zone, in full sun in shallow soil, rocky slabs and cliffs, fringes of taller vegetation, less often in thickets or shady, moist situations; 500-950 m; flowering in January, March, May, June, October, and November. Flowering in the morning.
Conservation status. Because of its limited distribution and very specialized habitat, this species is vulnerable. Stephan Porembski informs me that there is increasing degradation of inselbergs, leading to habitat conversion and the introduction of exotic weeds, and that near towns and villages the human impact is severe.
The compound inflorescence may resemble a large, simple inflorescence and be composed of a small terminal thyrse and up to six secondary inflorescences from as many nodes below the terminal inflorescence, with which they all blend together (e.g., Parmentier & Esono 3586), or else a terminal inflorescence, with well-developed secondary inflorescences borne below but somewhat separated from it (e.g., Keating 90-12). The small bracts from which the secondary inflorescences arise more closely resemble the cincinnus bracts of the terminal thyrse than foliage leaves, which further makes the compound inflorescence look like a simple inflorescence. A simple terminal thyrse has been observed only in some inflorescences of JacquesFelix 5100 (P).
In cultivation some flowers have been observed with short styles. When examined from liquid-preserved material, such flowers also have a reduced ovary that lacks mature ovules. Such flowers are functionally male. A short-styled flower was noted in the field in the extensive notes on Keating BK90-12. However, it is unknown whether this flower was male.
The flowers of Tricarpelema africanum are very variable in size and color. The full range of flower sizes has been collected in the field by Keating, so the large flowers observed in cultivation are not an artifact. The apparent variability in flower color, based on collectors' notes, could partly be the result of people's different customs and experience in describing hue, but from the descriptions alone, this species seems to show more variation than most Commelinaceae species. The strongly reflexed petals observed in cultivation, which may make the flowers appear very narrow in front view, have not been reported in the field.
The anther of the medial posterior stamen is often lacking, although the filament may be the same length as or even longer than those of the lateral posterior stamens. This has been observed in many flowers of cultivated plants of Faden 2005/002, originally from Equatorial Guinea, and in flowers of Keating BK90-11, Keating BK90-12, and Keating BK90-23, all from Cameroon, collected in formalin-aceto-alcohol (FAA) in the field. The extensive field notes of Keating, especially on Keating BK90-12, indicate only flowers with five anthers. It is unknown how frequent or consistent this character is in other populations, but it is clearly widespread geographically.
When growing in the open, Tricarpelema africanum tends to form mats. Where I observed it (Faden et al. 86/ 23) on the summit of Minloua Hill, near Yaoundé, Cameroon, plants were scrambling through shrubs in a thicket, the population having perhaps been overrun by the aggressive weedy shrub Eupatorium odoratum L. Parmentier et al. (2001) , in a study of the vegetation of three inselbergs in Equatorial Guinea, recorded this species as occurring in ''herbaceous and shrubby fringes'' and ''forest fringes'' on these inselbergs. The two collections by Porembski et al., also from Equatorial Guinea, record the habitat as ''Afrotrilepis pilosa mat.''
The stems of this species are particularly stiff and almost wiry, much more so than in any other Commelinaceae observed with such slender stems. The older parts of the stems are covered by the persistent sheaths of old leaves, which no doubt reduce water loss. distally (although the distalmost leaf on the flowering shoot much reduced), sheaths 0.9-1.3 cm, puberulous with a longitudinal band of short, uniseriate hairs along the fused edge, ciliate at the apex; lamina petiolate, elliptic to lanceolate-elliptic, 4-11 6 1.5-3 cm, apex acuminate, base cuneate, symmetric; margins planar to lightly undulate, scabrous with minute prickle-hairs distally, smooth elsewhere; surfaces glabrous (except for glandular micro-hairs). Inflorescence a simple, terminal, long-pedunculate, lax, ovoid, glabrous thyrse 3-4 cm (excluding the peduncle), 1.5-4.5 cm wide; peduncle 2.5-3.5 cm, glabrous; thyrse composed of 6 or 7 alternate, ascending cincinni; cincinni to 2.8 cm and 6-flowered; cincinnus peduncles 4-9.5 mm, cincinnus bracts (not seen) caducous; bracteoles spaced 1.5-3.5 mm apart, broadly ovate, amplexicaul but not perfoliate, ca. 0.5 mm, scarious, glabrous, caducuous. Flowers bisexual(?) and male; pedicels 1.3-3 mm, erect in fruit, glabrous; sepals strongly convexoconcave, almost equaling the capsules in fruit, 3-3.5 mm, strongly hooded and apparently glandular apically, glabrous; corolla with 2 petals apparently obovate, not clawed, ca. 5 6 2 mm, the 3rd petal oblanceolate, ca. 3 6 1 mm; stamens 6, 1-sided, the 3 stamens on the side of the flower with the smaller petal with longer filaments and smaller anthers than the other 3, filaments free, all slender, glabrous; the 3 stamens on the side of the flower with the larger petals dimorphic, the anthers of all 3 stamens with broad connectives, the antepetalous stamens with filaments 5.5 mm, the anthers 0.7 6 1.2 mm, V-shaped, bilobed, with small distal, stalked pollen sacs, the antesepalous stamen with filament 4 mm, anther ca. the same size as in the antepetalous stamens but dumbbell-shaped, with larger pollen sacs; the 3 stamens on the side of the flower with the smaller petal subequal, the filaments ca. 8.7 mm, glabrous, the anthers elliptic, ca. 0.75 6 0.60 mm, connective narrow; gynoecium not seen. Capsules trilocular, ovoid, 3-4 mm, light brown, lustrous, glabrous, cells of the wall ca. 26 longer than wide, locules 1-seeded. Seeds (not mature) with testa apparently white-farinose.
Distribution. Vietnam; known only from the two collections cited.
Habitat and phenology. Near waterfalls; flowering in June.
Conservation status. It is impossible to ascertain whether this species is genuinely rare or it has just been overlooked by collectors. In the apparent absence of recent collections, however, it should be considered endangered until proven otherwise.
The specimen Hayata 847 is a mixed collection and was recognized as such, according to the annotations of Cherfils and citations in Cherfils (1937) . Hayata 847A was annotated as Aneilema divergens (C. B. Clarke) C. B. Clarke [5 Murdannia divergens (C. B. Clarke) G. Brü ckner], but it is M. loriformis (Hasskarl) R. S. Rao & Kammathy, which is quite unlike M. divergens in general appearance and details.
Hayata 847B and Evrard 1178 were annotated by Cherfils and cited in Cherfils (1937) as Aneilema montanum (Wight) Wallich ex C. B. Clarke [5 Dictyospermum montanum Wight] . That species is restricted to India and Sri Lanka. It differs from Tricarpelema brevipedicellatum by its generally larger leaves that are scabrous above, usually larger, laxer inflorescences, and longer pedicels. The other three collections from Indochina that were annotated and cited as A. montanum in Cherfils (1937) (i.e., Poilane 10753 (P) from Vietnam; and Kerr 21251 (P) and Thorel s.n. (P), both from Laos) were examined and are D. conspicuum (Blume) Hasskarl. They are easily separated from T. brevipedicellatum by their larger inflorescences with more numerous cincinni and larger capsules on longer, declinate pedicels. Both species of Dictyospermum further differ from T. brevipedicellatum by the pubescence of minute hook-hairs on the inflorescence axes and abaxial leaf surface.
The habitat recorded for the type, ''avant des chutes,'' suggests a moist, riverine situation, probably growing in forest, but we cannot be certain.
The flower description comes from a single dissected flower of Hayata 847B. The gynoecium in the flower is very reduced and the flower must be male. It is safe to assume that at least some and probably most flowers in this species are bisexual, as they are in most Commelinaceae.
The three shorter stamens with broad connectives are on the side of the flower with the two larger petals. These anthers have dried bright yellow, which is usually indicative of the true color of stamens or staminodes in Commelinaceae flowers. They seem to produce pollen. The anthers of the other three stamens, on the side of the flower with the small petal, are much duller in color. They distinctly show pollen in the pollen sacs. Although one cannot clearly refer to the stamen sets as posterior and anterior from just the dried specimens, the short stamens with broad connectives and small pollen sacs are in the same morphological position, relative to the petals and sepals, as are the stamens of similar morphology in Tricarpelema africanum and all the other species of the genus that have been examined. Perennials. Leaves usually spirally arranged, with a petiolate lamina (rarely distichous with a sessile lamina). Inflorescences terminal and axillary thyrses, often glandular-pubescent. Bracteoles not perfoliate, persistent or caducous. Flowers bisexual or bisexual and male, slightly to moderately zygomorphic, with the outer, anterior petal similar to or slightly to strongly differentiated from the inner, posterior petals; petals shortly clawed or not clawed. Androecium composed of 6 stamens, the posterior 3 sometimes staminodial, all 3 similar to one another or the medial one morphologically distinct, the posterior 3 stamens always differentiated from the anterior 3, the medial of which is often differentiated from the lateral 2 anterior stamens. All filaments glabrous (except the anterior stamen filaments in Tricarpelema glanduliferum). Capsules equally trilocular and trivalved, or sometimes indehiscent (but then never metallic blue, as in Pollia Thunberg), locules 1-to 9-seeded. Seeds uniseriate, with a linear hilum and lateral to semidorsal embryotega. Hook-hairs (as defined by Tomlinson, 1966 Tomlinson, , 1969 lacking from all parts of the plant.
In his description of Tricarpelema, Morton (1966) recorded the capsules as having two rows of seeds in each locule. Clarke (1881), however, described the ovules as being borne in two rows in ''Aneilema thomsonii'' [5 Tricarpelema giganteum], Morton's sole species of Tricarpelema, but the seeds as all superposed in the locule and therefore uniseriate. Thus Morton's description was inaccurate. The seeds, where they are known, are always uniseriate.
The African species is sufficiently distinct from the Asian taxa to warrant separation as a distinct subgenus. The subgenera and species of Tricarpelema may be distinguished by the following key: A subgenere typico foliis distichis lamina sessile moderate succulenta glanduloso-pubescenti differt.
Leaves distichous, lamina sessile, moderately succulent, distichous, glandular-pubescent.
Etymology. Named in honor of U.S. Peace Corps Volunteer William F. (Bill) Keating, who, while in service in southern Cameroon, made collections and observations of Tricarpelema africanum that greatly increased our knowledge and understanding of the species.
1. Tricarpelema africanum Faden (see above and Fig. 1 Distribution. Bhutan, India (Sikkim, West Bengal (Darjeeling District), Arunchal Pradesh, Nagaland).
The combinations Tricarpelema thomsonii (C. B. Clarke) J. K. Morton (J. Linn. Soc., Bot. 59: 436. 1966 ) and Tricarpelema thomsonii (C. B. Clarke) R. S. Rao (Third All India Bot. Conf. Abstracts. J. Ind. Bot. Soc. 59., Suppl., ii. 1980) are invalid, and so they have been omitted from the above synonymy.
The inflorescences in this species are essentially glabrous, in contrast to those of the two related Chinese species, which are glandular-pubescent. Sometimes sparse, short, uniseriate, eglandular hairs may be present on the inflorescence axes. Rarely a few, short, glandular hairs may be present, especially in specimens from Nagaland (e.g., Koelz 25919). The leaves in all of the specimens cited below were found to be scabrous adaxially due to the presence of numerous, minute prickle-hairs.
The flowers are bisexual and male. Clarke on the label of Clarke 26966A mentions that the ovary is aborted in many flowers, and a transparency furnished by H. J. Noltie of a plant from Darjeeling District (ESIK 1069) shows a flower that clearly lacks a gynoecium and must be male.
The petals are described by Clarke (1881) as scarcely clawed. From his drawing on Clarke 26966A and the flower in the transparency from Noltie, I would call them sessile. The three petals are similar in size, but the lower (anterior) one seems to be slightly broader and perhaps a little longer.
The fertility of the short, posterior stamens may be variable. Noltie (1994) stated that they are staminodial. Clarke on the label of Clarke 26966A stated that ''one of the short rudimentary stamens sometimes contains [an] imperfect anther with apparently good pollen.'' Of course, that pollen could be sterile or produced in such small amounts that its contribution to pollination might be negligible. Among the three consistently fertile stamens, the medial one always has a much shorter filament than the other two, and its anther is of a different form from theirs.
Other isotypes are cited from ASSAM, BSI, DD, E, GH, and L, but the sheet cited for E is actually at K.
Distribution. India (Arunchal Pradesh) and Vietnam.
This is a very distinctive species because of its small leaves and small, densely glandular-pubescent inflorescences with just a few cincinni. It is also the only species of the genus that has bearded stamen filaments. The three shorter posterior filaments are glabrous, whereas the three longer, anterior filaments are bearded with very short, apparently one-celled trichomes that were clearly seen in the spirit collection of the type at Kew and were definitely present, but less clear in their morphology, in a dissected bud of Harder et al. 5415 (US). Although the two collections are very similar in overall appearance, there are some significant differences in the flowers. That of the type has an ovate lower petal, whereas that of the Vietnamese collection has a lanceolate-oblong lower petal. The shape of the Tricarpelema (Commelinaceae) various anthers also seems to be rather different in the two flowers. The fruits in the Vietnamese collection are unknown. In view of the limited material, it is not worthwhile doing anything further than noting the variation. Only further collections will show whether these differences are significant.
The capsules in this species seem to be indehiscent. Capsules that are open appear broken, without regular lines of dehiscence, but it is possible that they may be tardily dehiscent, especially in some specimens from the Philippines. The subsessile inflorescences and apparently indehiscent fruits have probably been the cause of many specimens of this species being identified as Pollia subumbellata and of the description of P. subumbellata var. glabra. Pollia subumbellata, however, is confined to continental Asia and differs from Tricarpelema philippense by its persistent, perfoliate bracteoles, metallic blue fruits with several-seeded locules, biseriate seeds, and the presence of hook-hairs on the leaves and inflorescences.
Two flowers of Tricarpelema philippense (Bicknell 716), field collected in spirit, have petals that are not clawed. The posterior two are suborbicular whereas the anterior one is smaller and obovate. The filament bases are shortly fused. The three posterior stamens have relatively broad connectives and small distal pollen sacs with introrse dehiscence. The medial stamen is shorter than the other two. The anterior stamens are longer, with thicker filaments. Their anthers are broadly elliptic with a narrow connective and much larger pollen sacs with an introrse dehiscence. These three stamens are equal. All six stamens produce pollen. The style tapers distally from its base and slightly exceeds the stamens.
A dissected flower of Tricarpelema philippense from Elmer 20177 (MO) was very similar to the above except that the dehiscence of the posterior stamens and filament fusion were not noted. An open flower on Beaman 10627 (US) showed both sets of stamens with narrow connectives, but with the posterior set with much smaller pollen sacs than the anterior stamens, as in the above collections.
Plants of Tricarpelema philippense from Borneo are, on the whole, larger than those from the Philippines. A more thorough study is needed in order to determine whether they should be recognized taxonomically.
Distribution. Indonesia (Kalimantan), Malaysia (Sarawak) and Brunei. Endemic to Borneo.
Only one of the three syntypes is fertile. Therefore I lectotypified the species with Exped. Nieuwenhuis 1896-97 No. 764 (BO), the only fertile sheet, which is in flower (Cowley & Faden, 1996) .
The best flowering material of Tricarpelema pumilum seen was in Paulsen 187. The paired petals were oblanceolate and not clawed. The third petal was similar but smaller. The three posterior stamens were staminode-like, with yellow anthers and pollen produced in small pollen sacs with apparently latrorse dehiscence. The medial posterior stamen had a shorter filament than the other two. The three anterior stamens were equal, with broadly elliptic anthers with narrow connectives and much larger pollen sacs than the posterior stamens, with introrse dehiscence. Their filaments were about the same length as those of the lateral posterior filaments. The style was much longer than the stamens.
Tricarpelema pumilum resembles a miniature or depauperate specimen of T. philippense. The best characters to separate this species from a small specimen of T. philippense are capsule shape and size and number of seeds per locule. In the absence of fruits, such specimens are difficult to distinguish, although this study suggests that certain floral differences, such as petal shape, may be useful, but only a small number of specimens have been examined. Undescribed species. Noltie (1994) stated that specimens of Tricarpelema from Burma have a glandular-pubescent inflorescence and therefore do not belong to T. giganteum. I have studied three collections of Tricarpelema from Burma, and they all have a glandular pubescence, so I agree with Noltie. Kingdon-Ward 21434 (GH) also does not match either Chinese species because of its very long flowering and fruiting pedicels (10-15 mm and 13-21 mm, respectively). Most likely it represents a distinct species. The other two collections, Forrest 24867 (K) and Naw Mu Pa 17431 (K), do not agree with either T. giganteum or Kingdon-Ward 21434, but it is unclear whether they match either of the Chinese species. Obviously, additional collections are needed.
DISCUSSION
Tricarpelema africanum has been known to me for many years. It has proven difficult to cultivate and thus far has not yielded a chromosome count or a DNA sequence. Moreover, I have not been able to obtain living or DNA material of any of the Asian species for comparison. Even herbarium specimens of most species are quite scarce, e.g., T. glanduliferum (known from two collections), T. brevipedicellatum (two collections), and T. pumilum (six collections seen of which two were sterile). Specimens of neither Chinese species have been examined. Thus our knowledge of the genus as a whole is very incomplete, as is that of the new species, to varying degrees.
The only published chromosome count attributed to the genus is n 5 ca. 24 for Tricarpelema giganteum (Rao, 1978; Rao et al., 1968 Rao et al., , 1970 (erroneously cited as 2n 5 ca. 46, in Faden, 1998) . Rao et al. (1968 Rao et al. ( , 1970 cited the plant counted by Panigrahi and Kammathy (1963a, b) under Aneilema aequinoctiale (P. Beauvois) G. Don as belonging to A. thomsonii (C. B. Clarke) C. B. Clarke [5 Tricarpelema giganteum] , but the plant described as A. aequinoctiale in Panigrahi and Kammathy (1963a) and described and illustrated in Panigrahi and Kammathy (1963b) is neither T. giganteum nor A. aequinoctiale, an African species that was erroneously described from India as the monotypic genus Amelina wallichii C. B. Clarke. From the description of the plant as having hairy leaves and stems (Panigrahi & Kammathy, 1963a) , and the illustrations showing the flower with three Tricarpelema (Commelinaceae) stamens on one side and lacking staminodes and the capsule with one-seeded locules, ''A. aequinoctiale'' of Panigrahi and Kammathy (1963a, b) exactly agrees with the genus Dictyospermum, although it is not clear which species of the genus Panigrahi and Kammathy (1963b) might have seen in Darjeeling, India. However, the chromosome count n 5 24 does not agree with those for Dictyospermum, which are based on x 5 14 (Faden, 1998, unpubl. data) , but perhaps the count was just inaccurate. Finally, Panigrahi and Kammathy (1963b) illustrated A. thomsonii, but they omitted a chromosome number for it. Thus, unless there is a voucher specimen for the n 5 ca. 24 count, which neither these authors nor Rao et al. (1968 Rao et al. ( , 1970 referred to, it may be concluded that whatever the plant that was counted as n 5 24 by Panigrahi and Kammathy (1963a, b) was, it was not T. giganteum, and therefore there are no published chromosome counts that actually refer to Tricarpelema. One last point is the accuracy of the n 5 24 count itself. Rao (1978) and Rao et al. (1968 Rao et al. ( , 1970 referred to it as ''ca. 24,'' but Panigrahi and Kammathy (1963a, b) did not indicate any doubt as to its exactness. However, Panigrahi and Kammathy (1963a) referred to one cell as having 23 bivalents and one quadrivalent, which is illustrated, but not very convincingly, by means of a fuzzy photograph in Panigrahi and Kammathy (1963b) . In Panigrahi and Kammathy (1963a) they referred to ''other cells'' as having 24 clear bivalents, but in Panigrahi and Kammathy (1963b) they stated that they found ''n 5 24 in one cell and...22 bivalents [sic] and one quadrivalent in another cell.'' Thus there is inconsistency in both the number of bivalents in the cell with the one quadrivalent and also in the number of cells reported with 24 bivalents. Therefore, the count reported should be treated as approximate (i.e., n 5 ca. 24), but the identity of the plant is uncertain.
The generic position of the new species, and especially of Tricarpelema africanum, needs to be considered. The most distinctive features of Tricarpelema are the androecium composed of two sets of stamens, the posterior three stamens usually shorter and possibly staminodial in some species, and the anterior three stamens usually longer and always fertile. The ovary and capsule are equally trilocular, and the capsule is trivalved or rarely indehiscent. The inflorescences are often glandular-pubescent, and two-celled hook-hairs, which are present in all species of Dictyospermum, are lacking.
The floral structure of Tricarpelema brevipedicellatum has been determined from a single flower, and it agrees with the description of the genus. The trilocular capsules were not mature, so their dehiscence has not been confirmed. Mature seeds have not been seen. In its one-seeded capsule locules and lack of glandular hairs, this species agrees with T. philippense, but unlike that species T. brevipedicellatum has a pedunculate, more obviously thyrsiform inflorescence that is similar to those of the other mainland Asian taxa. Clearly more collections of this species are needed, but its generic position is not in doubt.
The case for Tricarpelema africanum is different. The inflorescence, flower, capsule, and seed morphologies agree with Tricarpelema without any problems. It is the vegetative morphology and ecology that are so different from the Asian species of the genus. The distichous, succulent leaves with a sessile, glandularpubescent lamina in T. africanum are very different from the thin, spirally arranged leaves with a petiolate lamina that lacks glandular pubescence in the Asian species. Tricarpelema africanum grows on granitic hills, mainly in sunny situations. The Asian species of Tricarpelema, insofar as the habitats are known, are forest understory plants, and their foliage resembles that of species of other forest genera of Commelinaceae such as Pollia and Dictyospermum (except for the absence of hook-hairs).
For the sake of completeness, Tricarpelema africanum needs to be compared with two other genera, the African endemic Stanfieldiella Brenan and the pantropical but mainly African Floscopa Loureiro. These genera of tribe Commelineae share with T. africanum the characters of compound thyrses, the presence of glandular hairs on the inflorescence, and the absence of hook-hairs from all parts. With Stanfieldiella, it further shares a trilocular ovary and trilocular, trivalved capsule. With Floscopa, it further shares flowers with bilateral symmetry, an androecium differentiated into anterior and posterior sets of fertile stamens, and a stipitate capsule. Some species of Floscopa, e.g., F. glomerata (Willdenow ex J. A. & J. H. Schultes) Hasskarl, also have leaves with a sessile lamina, and at least one species, F. schweinfurthii C. B. Clarke, has glandular hairs on its leaves.
Tricarpelema africanum is clearly distinct from both Stanfieldiella and Floscopa in its large, lax inflorescence and succulent, distichous leaves. It further differs from Stanfieldiella by its zygomorphic (vs. actinomorphic) flowers with an androecium composed of two sets of stamens (vs. stamens all equal). It further differs from Floscopa by its trilocular ovary and trilocular, trivalved capsules, with the locules several-seeded (vs. bilocular ovary and bilocular, bivalved capsules with one-seeded locules). It clearly shares more characters with Floscopa than with Stanfieldiella, but the ovary and capsule characters are so fixed in Floscopa that the similarities present are almost certainly the result of convergence. Floscopa species occur in wet places and some are aquatics, whereas T. africanum is clearly adapted for more xeric conditions.
Tricarpelema shows a disjunct distribution, with one species in Central Africa and the rest in tropical Asia. The genus Amischotolype Hasskarl (Commelinaceae) (two rainforest species, including one undescribed, in Central Africa, the other ca. 14 species in tropical Asia) shows a similar disjunct distribution pattern, as does Calamus L. (Arecaceae), with one variable or nine closely related species in West Africa and the remaining ca. 360 species distributed from tropical Asia to Australia and Fiji (Dransfield, 1986) . In all three examples, the African species are few in number and occur in the rainforest zone. Only in Tricarpelema has the African species substantially changed its habitat, compared with its Asian congeners, and adapted to inselbergs.
The most likely explanation is that Tricarpelema africanum evolved from rainforest relatives that went extinct, perhaps due to the aridification of Africa and the reduction of the forest cover. The species still has the essential reproductive features that allow us to determine its most likely generic position, but the vegetative features have become modified as an adaptation to a moisture-limiting environment.
Tricarpelema is obviously in need of more collecting and further study. Among the known taxa, T. giganteum, the two Chinese species, and the taxa from Burma seem to form a natural group, as do the two species in Borneo. The relationships of the remaining three species, T. glanduliferum and the two species described in this paper, are completely unknown.
